The research was conducted in Geramat District of Lahat Regency, South Sumatra. An evaluation of the geological condition of the research area shown that the coal deposits were found in Muara Enim Formation as a coal-bearing formation. The method used was literature study, field observation and the laboratory work includes proximate and petrography analysis. The aim of this research is to determine the environmental condition of coal based on the change of total sulphur content and to know the relation between ash content to calorific value. As the result of proximate analysis conducted on five samples of coal, the research area obtained total sulphur (0,21-1,54% adb), ash content (3,16 -71,11% adb) and gross calorific value (953 -5676 cal/g. adb). Based on the result of maceral analysis showed the maceral percentage of coal in research area composed by vitrinite (77,8-87,4 %), liptinite (0,6 %), inertinite (8,0 17,6 %) and mineral matter concentration in the form of pyrite (1,6-4,6 %). The average reflectance value of vitrinite (Rv) of coal in the research area (0.54%). the results analysis shows that the coal in Muara Enim Formation on the research area is in the transitional lower delta plain depositional environment phase. Any changes in the sedimentary environment affected by sea water will be followed by changes in total sulphur and the higher ash content, on the contrary, the lower calorific value of the coal..
1. Introduction sulphur content, thus affecting the quality of coal. This condition resulted in the coal is in demand in the world market, considered as an environmentalfriendly coal. The establishment of sulphur presence in coal and peat such as (1) Low sulphur content coals (<1%), contains more organic sulphur than pyritic sulphur. Conversely, high sulphur content coals contains more pyritic sulphur than organic sulphur. (2) High sulphur content coals are usually associated with cap rock derived from the marine environment (3) The highest Sulphur content in coal is usually on the roof and floor part (Casagrande, 1987) . Sulphur is one of an important factors associated with the depositional environment of coal. The sulphur content contained in coal is expected to be minimal due to causing of air pollution. Sulphur occurs in peat, associated with sea water generally contains higher level of sulphur than fresh water peat.
The characteristic of coal depositional are divided in to five categories which are distinguished based on moisture factor, pH, hydrogen ion concentration, food supply and bacterial activity. According to Diessel (1992) three of them are topogenic peat swamps, which are divided into acid high water -table conditions, neutral high watertable condition and variable water-table condition. The other two are ombrogenic peat swamps, divided into continuously wet and intermittently dry (Fig 1) . Fig. 1 . Modified sketch of depositional environment and peat-accumulated condition (Diessel, 1992) Determination of coal quality based on depositional environment is related to total sulphur content, ash content and calorific value. The higher level of sulphur content in coal indicates its sedimentation in the marine environment while lower sulphur content in coal indicates the depositional environment relatively in land environment. The higher level of ash, the smaller calorific value of coal and vice versa. The percentage of sulphur content and ash content in coal effects the calorific value and quality of coal (Cook,1999 in Sulistyana, 2012 .
This research aims to determine the relationship of sulphur content and ash content along the calorific value and to perform a depositional environment analysis towards organic material.
The study was located in Geramat District, Lahat Regency South Sumatera as a part of South Sumatera Basin. The local stratigraphy of research area consist of Air Benakat Formation, Muara Enim Formation, Kasai Formation and Andesit Unit (Fig.  2 ).
Regional Geology
South Sumatera Basin is a back-arc sedimentary basin bounded by Barisan Mountains in the Southwest, Sunda Shelf in the Northeast, Lampung High in the Southeast and Tigapuluh Mountains splitting the basin from the Central Sumatera Basin. the regional stratigraphy of South Sumatra basin began from Eocene to Quartenary (de Coster,1974) . Regional strati Basin can be seen in (Fig 3) . (g) Muara Enim Formation As the main coal bearing formation in South Sumatera Basin, the Muara Enim Formation turn out to be the main focus of the study.
The formation was composed of sandstone, claystone, shale and coal. Most of the coal is in sub bituminous stage (low rank coal), only in the certain spots (alongside the intrusion of andesite) it turned into high rank coal. The Muara Enim was deposited on the Late Miocene to the Pliocene, in the shallow marine to brackish environment (at the bottom) and delta plain to non-marine environment.
(h) Kasai Formation The deposition of Kasai Formation considered as the final sedimentary deposition in South Sumatera Basin. It was resulted of the erosion of volcanic products of the Barisan and Tigapuluh Mountains at the Pliocene to the Pleistocene. The lithology of this formation consists of tuffaceous sandstone, gravel, clay and thin layer of coal.
Methods
The research was conducted through three stages such as (1) collaborative literature study; (2) field observation; (3) laboratory analysis. Collaborative Literature study conduct before going directly to the field, mainly through the scientific papers that have been published by previous researchers. It aims to provide an overview of the general geological condition of the research area. Meanwhile field observation conducted by doing geological mapping within an area of 25 km 2 . The geological mapping was done to determine the distribution of coal and also the correlation to other rock units obtained in the research area. As for the laboratory analysis, the first thing we should do was sorting the coal samples that previously collected from the field (Fig 10) . The next step is working on coal proximate analysis to find out the percentage of ash content and total sulphur along with the calorific value contained in the samples. Based on the results of the analysis, the depositional environment of the research area can be determined by the consisting of ash content, sulphur content and the calorific value.
For coal maceral analysis conducted by showing the relationship value of Tissue Preservation (TPI) and Gelification Index (GI) in the research area.
Result and Discussion
According to the measuring section analysis performed at several spots of research area, there are claystone, coal and sandstone along with the occurrence of some evolved sedimentary structures such as cross bedding, and graded bedding. Generally, the physical features of coal around the Geramat District were black-colored, dull luster, black stretch and massive compaction, with some additional materials such as resin and pyrite. The result of the proximate analysis represented the percentage value of total sulphur content, ash content and calorific value of coal (Table 1 ).
Depositional Environment
Coal deposition environment analysis according to the Horne (1987) model of the study area classified in the Transitional Lower Delta Plain depositional environment. The results of lithologic analysis shown that the sandstone is gradually coarsening-fining upwards, supported by the measuring section data which has the same pattern as the depositional environment model (Fig 4) .
One of the components in determining the deposition environment is based on the lithology of coal-bearing rocks and sedimentary structures in the stratigraphy sequence. Fig 5 explain comparison between the environmental model of coal deposition in a transitional lower delta plain environment based on Horne (1986) with a stratigraphic measuring section conducted at the point of the study area indicating the compatibility of the constituent lithology so as to interpret the environmental conditions of the coal depositional in the research area. As seen from the sedimentary environment model, it shows the lithologic uptrend from bottom to top.
The transitional lower delta plain environment shows finer grain-size lithologic characteristics than upper delta plain ones, this zone contains brackish water to marine. Such deposition environments are more extensive swamp development in nearly complete filling of interdistributed bays. The subsidence is one of the factors affecting the depositional environment and also the characteristics of the distribution and the quality of coal seams, especially the sulfur content in the research area. The subsidence occurred at a relatively faster velocity resulting in a slower process of precipitation in the sedimentary environment influenced by tectonic activity compared to more stable environments without the effect of subsidence.
The former subsidence caused the the transitional lower delta plain environment has a somewhat lower sulphur content whereas in the upper delta plain environment it has a higher sulphur content. Based on the outcrop profile analysis the research area it is located in the transitional lower delta plan environment with the sub-environment such as crevasse splay, Indistributary bay, levee and channel.
The sediment deposited in crevasse splay deposits are derived from deposition of floods that erode the levee, allowing water to flood into the floodplains around the stream and form crevasse splays deposits. This crevasse will form a pattern and a separate channel system. Based on the stratigraphic cross-sectional measurements in the study area showed the presence of fine grained and massive sandstones layer Indistributary bay is characterized by claystone and sandstone lithologic with fine grain size. Levee depositts are characterized by the appearance of gray claystone and coarse-grained brown sandstones.
Channel sediments deposited on the facies are coarse-grained deposits and is strongly influenced by the rapid river flow (bedload). Channel deposits consist of river wall debris due to erosion by current flow (Walker and Cant, 1979) . The channel deposits is always in motion and on the river base precipitated the coarse grained granules. Characteristics of channel deposits in the study area are seen in stratigraphic cross-sectional measurements in Geramat area which have coarsegrained sandstone lithology composition with cross bedding sedimentary structure. . Based on the depositional environment, it is known that the research area contains low sulphur content because it was not influenced by an intensive sea deposits. It is also proven by the results of data analysis performed wherein total sulphur content con flooding peat is an important factor in determining the sulphur content within the coal as seen in LP 8 (Fig 6) and LP 24 (Fig 7) .
The Relationship of Coal Quality with Ash Content and Calorific Value
The result of proximate analysis shows the percentage value of ash content and calories that can be seen in table 1. From the data it can be seen value, the higher the calorific value. The example is in LP 109 sample (Fig 8) . The analysis conducted on outcrop LP 49 (Fig 9) resulted in high ash content, based on its acidic depositional environment wherein the presence of mineral matter quite excessive. It caused the high percentage of ash content as 71.11% adb and low caloric value 953 cal/g, so that the coal on the outcrop is not economically prospect for mining project. As for the LP-S49-AP coal outcrop has low ash content such as 3,16% adb and high calorific value 5,645 cal/g, indicating the mineral content of the coal outcrop is rather low . The coal cropline can be seen on Fig 10. 
Depositional Environment interpreted from Maseral
From the calculation obtained the value of TPI and GI on coal shown in Table 2 . The TPI value shows a ranging value between 0,15 -6,67. The TPI value indicates a change in plant composition and peat type in the study area caused by condition changes in the depositional environment. As for the GI value is high enough to indicates that the oxidation process is not dominant with low inertinite content.
To interpret the coal depositional environment of the research region, the value of TPI and GI is plotted in the diagram according to Lamberson et al. (1991) . The results shows transitional lower delta plain as the coal depositional environment. The transitional lower delta plain environment formed in limnic sub-environment. The transitional lower delta plain environment shows low TPI values and relatively high GI values dominated by the detrovitrinite maceral subgroup. This sedimentary environment is dominated by shrub plants compared to timber plants therefore the value of TPI is low. The combination of TPI and GI can be used to determine the degree of decomposition and plants accumulation rate (Lamberson et al., 1991) . Interpretation of the variations in the value of TPI and GI can be seen in (Fig 11) . From the results of the diagram analysis, it is seen that the GI value of coal in the research area is relatively high indicating the depositional environment was in humid or wet conditions in the swamp environment so that the formation of vitrinite will be intensified, with the lack of sea water effect causing the sulphur content in the research area is low.
Unlike the coal outcrop in LP 24 which has a value of TPI reaching 7 this is due to the location of coal is experiencing andesit intrusion that causes coal in this condition is in the non-marine environment with high coal quality, due to the influence of intrusion the pyrite impurity mineral is more dominant than other research sites.
Coal Quality
The analysis of 5 coal samples referring to the American Society for Testing and Materials (ASTM) (1981) suggests that Geramat's coal quality as follows: according to the data percentage value of S109 ash content 71 (% adb), total sulfur 0.24 (% adb), calorific value 953 (cal/g), S24 ash content 63.4 (% adb), total sulfur 0.2 (% adb), calorific value 2.520 (cal /g), S49 ash content 3.72 (% adb), total sulphur 0.21 (% adb), calorific value 5,645 (cal/g), S8 ash content 3.72 (% adb), total sulfur 0.35 (% adb), calorific value 5.676 cal/g), S34 ash content 10.88 (% adb) total sulfur 1.54 (% adb), calorific value 5.325 (cal/g).The coal quality of research area is classified in low rank coal with caloric value ranged between 953-5675 (cal/g).
Based on the maceral analysis, showing the maximum vitrinite reflectance value (% Rv max) ranged from (0.33 -0.54%) as seen in Table 3 , based in Ward, 1984 the coal rank included in subbituminous -High Volatile Bituminous B .
Conclusions
Based on this research, it can be concluded as follows : District shows a high ash content of 71.11 (% adb) with low sulphur content generally <1% and a calorific value of 5,676 (cal/g) which belongs to Sub-a bituminous High Volatile Bituminous B.
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